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2a)Q This action is FINAL. 2b)M This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 
closed in accordance with the practice under Ex parte Qtvayfe, 1935 CD. 11, 453 O.G. 213. 

Disposition of Claims 

4) [X] Claim(s) 1-18 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) Q Claim(s) is/are allowed. 

6) E3 Claim(s) 12-18 is/are rejected. 

7) Q Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) ^ The specification is objected to by the Examiner. 

10)D The drawing(s) filed on is/are: a)Q accepted or b)D objected to by the Examiner. 
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12)D Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 19(a)-(d) or (f). 
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application from the International Bureau (PCT Rule 17.2(a)). 
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DETAILED ACTION 

1 • Tke preliminary amendment filed witk tke application kas been received and entered. It is 
noted tkat claims 1-11 are canceled. 



Specification 

2. Tke disclosure is objected to because of tke following informalities: in paragrapk [00005] 
provided by tke preliminary amendment, tke serial number of tke issued patent skould be 
provided. 

Appropriate correction is required. 

Claim Rejections - 35 USC §103 
3. Tke following is a quotation of 35 U.S.C. 103(a) wkick forms tke basis for all 
obviousness rejections set fortk in tkis Office action: 

(a) A patent may not he ohtained though the invention i s not identically disclosed or descrihed as set forth in 
sect™ 102 of this title, if the differences hetween the suhject matter sought to he patented and the prior art are 
such that the suhject matter as a whole wou d have heen ohvious at the time the invention was made to a person 
having ordinary skill in the art to which said suhject matter pertains. Patentahility shall not he negatived by the 
manner in which the invention was made. 

4 Tkis application currently names joint inventors. In considering patentability of tke 
c aims under 35 U.S.C. 103(a) tke examiner presumes tkat tke subject matter of tke various 
claims was commonly owned at tke time any inventions covered tkerein were made absent any 
evidence to tke contrary. Applicant is advised of tbe obligation under 37 CFR 1 .56 to point out 
the mventor and invention dates of eack claim tkat was not commonly owned at tke time a later 
invention was made in order for tke examiner to consider tke applicakility of 35 U S C 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C 103(a) 
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5. Claims 12-17 are rejected under 35 U.S.C. 103(a) as keing unpatentable over Moore al 

(US 2003/0161946) in view of Knigkt, et al "HVOF Sprayed 80/20 NiCr Coatings-Process 

Influence Trends" (kereinafter Knigkt Article). 

Moore teackes a metkod for forming a deposit on a deposition substrate. Paragrapks 

[0018]— [0019]. A deposition gun is provided. Paragrapks [0019]— [0020]. Tke gun can ke an 
HVOF (kigk velocity oxy fuel) sp/ay gun. Paragrapks [0019]-[0020]. Tke gun can ke provided 
witt a flowing coolant. Paragrapk [0025]. Moore teackes to control tke flow rate of gases to tke 
spray gun (wkick would include fuel gas and oxidizer gas). Paragrapk [0033]. Tke flow rate of tke 
powder to tke spray gun is also controlled. Paragrapk [0033]. Tke flow rate of tke coolant flow is 
also controlled, tkus < ^^tke cooling capacity of tke coolant flow. Paragrapk [0033]. 
Moore furtker teackes to monitor tke coating process using sensors to adjust tke operation to stay 
witkin selected parameters (set point) in a feedback control system. See paragrapks [0033]- 
[0034]. 

Claim 14: tke coolant flow rate is controlled. Paragrapk [0033]. 

Claim 16: monitored features can be used to provide feedback to an operator for allowing 
tke operator to make adjustments. Paragrapk [0034]. 

Claim 17: monitored features can be used to automatically adjust tke operation to^ * 
witkin desired parameters. Paragrapk [0034]. 

Moore teackes all tke features of tkese claims except (1) tke specific features tkat are 
measured and used for feedkack control (claim 12-14), (2) tke features of tke HVOF spray gun 
(claim 15 and 17) and (3) tke instrumentation array (claim 16). 
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Knigkt Article teackes tke use and testing of an HVOF apparatus. See page 159. 
HVOF processes are taugkt to provide a deposition gun tkat kurns a mixture of fuel gas and an 
oxidizer (oxygen) to form a deposition gas flow, mix a powder into tke deposition gas flow to form 
a deposition mixture flow and project tke deposition mixture flow tkerefrom. See page 159. Tke 
mixture of fuel and oxidizer is kurned in a comkustion ckamker to provide a pressured deposition 
gas flow. Page 159. Tke gas flow is mixed witk tke pressured gas flow in a mixing area. See page 
159. A deposition flow director receives tke deposition mixture and directs towards tke sukstrate 
(tke constricting nozzle). Page 159. Tke gun is taugkt as keing provided witk a flowing coolant, 
wkick would pas tkrougk a cooling structure. Page 159 (air or water). Knigkt Article teackes 
tkat important variakles for coating include fuel and oxygen ratio, pressure and total flow; tke 
feed rate (flow rate) of tke powder; and tke coolant medium features, including temperature and 
flow rate. See page 159. 

It would kave keen okvious to one of ordinary skill in tke art at tke time tke invention was 
made to modify Moore to specifically monitor and control tke flow rate of tke fuel, oxidizer, and 
powder, and tke flow rate and temperature of tke coolant flow as suggested ky Knigkt Article in 
order to provide an optimum final coating product, kecause Moore teackes coating using an 
HVOF spray gun system and to monitor various parameters of tke spray system and provide 
feedkack control to keep tkese parameters at optimum positioning, and Knigkt Article teackes 
tkat desirakle features to control and keep at a specific setting include tke flow rate of tke fuel, 
oxidizer, and powder, and tke flow rate and temperature of tke coolant flow wken coating witk an 
HVOF spray gun. Furtkermore, it would furtker kave keen okvious to modify tke references to 
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provide an instrumentation array of the measurements of these features in order to provide a 
desirahle adjustment of the features, hecause Moore teaehes that the controller for monitoring the 
coating process can provide feedback to an operator for making adjustments, which would indicate 
that some type of instrumentation array would he needed to show results and allow adjusting. 
Furthermore, it would further have been obvious to modify the references to provide an 
automatically controllable fuel source, oxidizer source, powder and coolant source, in order to 
provide a desirable adjustment of the features, because Moore teaches that the controller for 
monitoring the coating process can be used to provide automatic adjustments, which would 
indicate that the materials to be supplied would need a system that allows automatic control of 
the materials to be provided. 

6. Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over Moore in view of 
Knight Article as applied to claims 12-17 above, and further in view of Nakagawa et al (US 
5958522). 

Moore in view of Knight Article teaches all the features of these claims except the fuel to 
oxidizer ratio of 2.2-2.6. Knight Article does teach that for the HVOF system the fuel gas can 
be hydrogen and the oxidizer can be oxygen. Page 159. 

However, Nakagawa teaches that when performing an high speed flame spraying with the 
fuel gas as hydrogen and the oxidizer as oxygen, a desirable ratio of hydrogen to oxygen is 2.0: 1 
to 2.6:1. Column 1, lines 5-15 and column 6, line 55 through column 7, line 5. 
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It would nave teen obvious to one of ordinary skill in the art at the time the invention 
made to modify Moore in view of Knight Article to use a hydrogen: oxygen ratio as suggested by 
Nakagawa in order to provide an optimum final coating product, because Moore in view of 
Knight Article teaches coating using an HVOF spray gun system and that the fuel can he 
hydrogen and the oxidizer can be oxygen, and Nahagawa teaches when performing high speed 
flame spraying with a hydrogen fuel and oxygen oxidizer, a desirable hydrogemfuel ratio can be 
2.6:1, for example. 



7. Claims 12-17 are rejected under 35 U.S.C. 103(a) as being unpatentable over Knight, et 
al "HVOF Sprayed 80/20 NiCr Coating-Process Influence Trends" (hereinafter Knight Article) 
in view of Packer et al (US 4613259). 

Knight Article teaches the use and testing of an HVOF apparatus to form a deposit on a 
surface. See page 159. HVOF processes are taught to provide a deposition gun that burns a 
mixture of fuel gas and an oxidizer (oxygen) to form a deposition gas flow/mix a powder into the 
deposition gas flow to form a deposition mixture flow and project the deposition mixture flow 
therefrom. See page 159. The mixture of fuel and oxidizer is burned in a combustion chamber 
to provide a pressured deposition gas flow. Page 159. The gas flow is mixed with the pressured 
gas flow in a mixing area. See page 159. A deposition flow director receives the deposition 
mixture and directs towards the substrate (the constricting nozzle). Page 159- The gun is taught 
as being provided with a flowing coolant, which would pas through a cooling structure. Page 159 
(air or water). Knight Article teaches that important variables for coating include fuel and oxyg 
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ratio, pressure and total flow; tke feed rate (flow rate) of tke powder; and tke coolant medium 

features, including temperature and flow rate. See page 159. 

Knigkt article teackes all tke features of tkese claims except (1) tke set point controlling 
of tke parameters, (2) tke instrumentation array (claim 16) and (7) tke automatically adjustable 
sources (claim 17). 

However, Packer indicates tke desire, wken using a tkermal spray gun, to monitor and 
control various process parameters tkat kave an effect on tke properties of tke applied coatings. 
Column 1, lines 5-15, column 2, lines 55-65 and column 3, line 65 tkrougk column 4, line 10. 
Tkese measurements can ke sent to a computer to signal to modify tke system to ackieve a 
desired result tkrougk feedback. Column 5, line 40 tkrougk column 6, line 20. 

It would kave keen obvious to one of ordinary skill in tke art at tke time tke invention 
made to modify Knigkt Article to specifically monitor and control tke flow rate of tke fuel, 
oxidizer, and powder, and tke flow rate and temperature of tke coolant flow as suggested by 
Packer in order to provide an optimum final coating product, because Knigkt Article teackes 
coating using an HVOF spray gun system and tkat desirable features to control and keep at a 
specific setting include tke flow rate of tke fuel, oxidizer, and powder, and tke flow rate and 
temperature of tke coolant flow wken coating witk an HVOF spray gun, and Packer teackes tkat 
it is desirakle to use a feedkack type system to control parameters tkat kave a result on tke final 
coating wken tkermal spraying. Furtkermore, it would furtker kave keen okvious to modify tke " 
references to provide an instrumentation array of tke measurements of tkese features in order to 
provide a desirable adjustment of tke features, because Packer teackes tkat tke controller for 
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monitoring tke coating process can provide feedback for making adjustments, wkick would 
indicate tkat some type of instrumentation array would ke needed to skow results and allow 
adjusting. Furtkermore, it would furtker kave keen obvious to modify tke references to provide 
an automatically controUakle fuel source, oxidizer source, powder and coolant source, in order to 
provide a desirakle adjustment of tke features, kecause Packer teackes tkat tke controller for 
monitoring tke coating process can ke used to provide adjustments,^ well known to make 
adjustments eitker by kand or automatically, and for automatic adjustments tke materials to ke 
supplied would need a system tkat allows automatic control of tke materials to ke provided. 

. 8. Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over Knigkt Article 
in view of Packer as applied to claims 12-17 akove, and furtker in view of Nakagawa et al (US 
5958522). 

Knigkt Article in view of Packer teackes all tke features of tkese claims except tke fuel to 
oxidizer ratio of 2.2-2.6. Knigkt Article does teack tkat for tke HVOF system tke fuel gas can 
be kydrogen and tke oxidizer can be oxygen. Page 159. 

However, Nakagawa teackes tkat wken performing an kigk speed flame spraying witk tke 
fuel gas as kydrogen and tke oxidizer as oxygen, a desirakle ratio of kydrogen to oxygen is 2.0:1 
to 2.6:1. Column 1, lines 5-15 and column 6, line 55 tkrougk column 7, line 5. 

It would kave keen okvious to one of ordinary skill in tke art at tke time tke invention was 
made to modify Knigkt Article in view of Packer to use a kydrogen: oxygen ratio as suggested ky 
Nakagawa in order to provide an optimum final coating product, kecause Knigkt Article in view 
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of Packer teaches coating using an HVOF spray gun system and that the fuel can he hydrogen 
and the oxidizer can he oxygen, and Nahagawa teaches when performing high speed flame 
spraying with a hydrogen fuel and oxygen oxidizer, a desirahle hydrogen:fuel ratio can he 2.6:1, 
for example. 



Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should he directed to Katherine A. Bareford whose telephone numher is (571) 272- 
1413. The examiner can normally he reached on M-F(6:30-4:00) with the First Friday Off. 

If attempts to reach the examiner hy telephone are unsuccessful, the examiner's 
supervisor, Shrive P. Beck can he reached on (571) 272-1415. The fax phone numhers for the 
organization where this application or proceeding is assigned are (703) 872-9306 for regular 
communications and for After Final communications. 

Other inquiries can he directed to the Tech Center 1700 telephone numher at (571) 

272-1700. 

th P fTtTT-' in T f T ati ° n r t arding I 116 StatuS ° f an Ration may he obtained from 
the Patent Apphcatxon Information Retrieval (PAIR) system. Status information for published 
apphcabons may he ohtained from either Private PAIR or Puhlic PAIR. Status information for 
unpuhhshed applications is available through Private PAIR only. For more information ahout 
P * P ATP 1 ^^ipd^ Should you have questions on access to the 

private FAIR system, contact the Electronic Business Center (BBC) at 866-217-9197 (toll- 
tree) . * 
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